To study sex differences in preprandial data and their postprandial fluctuations, 65 men and 59 women consumed a meal consisting of 30.9 g of fat, 21.3 g of proteins, and 95.9 g of carbohydrates with total calories of 764.9 KC. Blood specimens were collected before and 2, 3, and 4 hours after the meal.
INTRODUCTION
The multiphasic health testing and services currently being practiced in Japan are an outgrowth of blood component analysis, using multiphasic autoanalytic equipment. In multiphasic testing, those parameters that may be affected by meals include blood glucose, serum triglyceride, and serum total bile acid. There are many reports on fluctuations in the blood glucose levels in relation to meals; but studies that include many subjects to discover the extent of the effect of meals on triglyceride and total bile acid are rare. In an effort to promote evidence-based medicine, a followup study on the postprandial values of many subjects who had consumed an identical meal by using an autoanalytic apparatus was conducted. Statistical analyses were conducted to investigate sex-related differences in the preprandial triglyceride, total bile acid, total cholesterol, HDL-cholesterol, phospholipid, AST, ALT, BUN, CRE, and UA levels and their postprandial fluctuations.
The results are reported herein.
MATERIALS AND METHODS
The employees of the Tokyo Health Service Association served as subjects. Except for total bile acid, 65 men and 59 women, whose mean age and standard deviation were 37.5 ± 11.9 years and 31.9 ± 9.4 years for men and women, respectively, participated in the project.
For the analysis of total bile acid, 45 men and 39 women (mean age and standard deviation, 37.9 ± 12.3 and 32.8 ± 10.1 years, respectively) participated.
The standard meal consisted of an Japanese-style lunch box containing 30.9 g of fat, 21.3 g of protein, and 95.9 g of carbohydrate (total 764.9 KC).
Blood specimens were collected 4 times: before and 2, 3, and 4 hours after the meal. EXAMINATION TG and TBA failed to show a normal distribution so these data were converted to natural logarithms for the study.
RESULTS

Gender difference in the preprandial values
In comparing the preprandial values for men and women (Tables 1, 2, and 3), a significant difference was noted in TG, AST, ALT, yGTP, BUN, CRE, and UA, with the values for men exceeding those for women.
HDL-C for women was significantly higher than for men.
No gender-related difference was noted in T Cho, PL, or TBA.
Effects of a meal
(1) TG measured 2, 3, and 4 hours after the meal exceeded the Table 1 Fasting and Postprandial Serum Triglyceride, Total Cholesterol and HDL-Cholesterol Levels. Table 2 Fasting and Postprandial Serum AST, ALT and 'yGTP Levels preprandial values with a significant difference for men and women ( Table 1 ). The value reached a maximum 3 hours after the meal (63.4 mg/dl with an increase of 46.9% for men and 30.2 mg/dl with an increase of 43.0% for women). The postprandial fluctuation curve for TG ( Fig. 1) shows a postprandial increase for most subjects; but a few exhibited high preprandial values with postprandial decreases, suggesting the effects from drinking alcohol and consuming rich food on the previous day. (2) The TBA values (Table 3 ) increased for both men and women 2, 3, and 4 hours after a meal, with significant differences in all (except the 4-hour postprandial value for men). The maximum occurred 3 hours after the meal for both men (2.36 mmol/l, an increase of 40.6%) and women (1.37 mmol/l, an increase of 39.3%). The postprandial TBA fluctuation curve (Fig. 2) shows increases after a meal for most. Only a few exhibited higher preprandial values with subsequent decreases after a meal, suggesting that there was an effect from the meal of the previous day. When the classification method described above for TG was applied, the following fluctuation patterns for TBA emerged: type The HDL-C value for men was reduced from the preprandial level by 2.3 mg/dl in 2 hours (4.0%) and 2.4 mg/dl in 3 hours (4.1%) after a meal. The HDL-C level for women was also reduced by 3.3 mg/dl in 2 hours (4.8%), 3.9 mg/dl in 3 hours (5.6%), and 3.0 mg/dl in 4 hours (3.4%) after a meal. Significant difference was noted in each change but all were slight (5.6% or less).
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When compared against the preprandial level, the PL level for men 4 hours after a meal increased by 5.9 mg/dl (2.6%). Although a significant difference was noted, the increase was slight. The CRE value, in comparison with the preprandial value, was reduced in men (by 0.04 mg/dl or 3.8% in 3 hours and 0.06 mg/dl or 5.8% in 4 hours after a meal). A significant difference was recognized in these changes.
The UA level was reduced from the preprandial values (for men, by 0.14 mg/dl or 2.1% in 4 hours and for women, by 0.07 mg/dl or 1.6% in 2 hours and by 0.08 mg/dl or 1.8% in 4 hours after a meal). These changes were significant.
As described above, the postprandial reductions in the levels of all (except TG and TBA) were very minute (8.0% or less). No gender-related difference was found in the TC and PL levels in our study, in which no distinction was made with regard to age. In the study by Okabe, H., Totuka, M., Koguchi M., et al. ,5) in which the subjects were grouped by age, it was reported that these levels were high in men up to the age of 20 years and in postmenopausal women.
DISCUSSION
For the postprandial increase in the TG levels, Hayashi, Y. and Genba A.2) reported only a slight increase with the intake of 10 g of fat; but when the fat intake was raised to 23 g and 74 g, the level rose by 40 and 335 mg/dl, respectively. Oomori, Y., et al. 6) stated that the intake of 20.6 g of fat results in an increase in the TG level by 34.6% within 4 hours. This is generally consistent with the result from our study, in which the intake of 30.9 g of fat raised the TG level by 46.9% for men and 43.0% for women, 3 hours after the meal.
Oshima K.7) reported that there are individuals who show marked increases in the TG level after a meal, some who show only slight increases, and still others whose TG level remains almost unaffected. Similar examples may be seen in our postprandial fluctuation curves (Fig. 1) .
For factors related to fluctuations in the postprandial TG level, Etou M.1) suspected fluctuations in the lipoprotein lipase, hepatic triglyceride lipase, apoprotein, HDL-C, and lipoprotein receptor contents.
For the postprandial increase in the TBA level, Tanaka N., et al.9) reported that some individuals show two peaks: one between 30 and 90 minutes, and the other between 120 and 150 minutes. We do not have any test data for 30 to 90 minutes after a meal. Instead this analysis was started 2 hours after the meal (like Kaplowitz N., Kok E. and Javitt B.N.3)): and the maximum value was recognized 3 hours after the meal.
The variability of the postprandial fluctuation curve for TBA ( Fig. 2 ) may be explained by reasons such as: intragastric stagnation, absorption by the ileum, hepatocellular damage, stenosis of the bile duct, contraction of the gallbladder, the actions of cholecystokinin and pancreozymin, and enterohepatic circulation, such as the presence of an intrahepatic or extrahepatic shunt. For the postprandial increase in the TBA level in healthy individuals, LaRusso N.F., Hoffman N.E., and Korman MG., et al.4) pointed out the significant role of intestinal absorption. The postprandial fluctuation curves for TG and TBA indicated the following: when examining these serum parameters, the test subjects should be warned to refrain from attending affairs (such as dinner parties) the day before the test; and the serum samples should be collected following overnight fasting.
Postprandial fluctuations were modest in the TC, HDL-C, PL, AST, ALT, yGTP, BUN, CRE, and UA levels; so the blood samples collected after a meal may be used for their analysis.
